6-Thioguanine in DNA as CD-spectroscopic probe to study local structural changes upon protein binding.
A combination of experimental and theoretical circular dichroism (CD) spectroscopy was used to study local deformations of DNA caused by binding of the base flipping DNA methyltransferase M.TaqI. To selectively study the structural changes within the DNA, we replaced single guanine residues at six different positions in duplex DNA with 6-thioguanine (s(6)G), which absorbs at 342 nm where unmodified DNA and the enzyme are transparent. The shape and the transition wavelength of a CD signal around 340 nm in the spectra of the free DNA and the M.TaqI-bound DNA were found to depend on the position of the s(6)G probe. Theoretical rotational strengths were calculated employing the matrix method which is frequently used to model the CD of large biomolecules. The only chromophores in these calculations were the nucleic acid bases. Comparison of the measured and the calculated CD spectra showed that the applied computational method qualitatively reproduces the dominant band observed around 340 nm in all cases. From our results we conclude that the spectral changes observed upon binding of the enzyme to the DNA are indeed predominantly due to structural changes within the DNA and not to other effects caused by the presence of the enzyme.